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Donna R. Searcy, Secretary
Federal Communications Commission
Washington, D.C. 20554

Dear Ms. Searcy:

On June 9, 1992, undersigned counsel for Spatial
Communications, Inc. ("SCI"), SCI principals J. Daniel Bariault,
Dr. Richard Roy, Dr. A. Paulraj, Mr. Martin Cooper and Mr. Matthew
Howe, and Walter Sonnenfeldt, Policy Consultant for SCI, ..t at
various time. during the day with the following individuals:

Dr. Robert M. Pepper
Ms. Charla Rath
Mr. Byron F. Marchant
Mr. Stevenson Kaainer

Office of Plan. and Policy
Office of Chairman Sikes
Office of Commissioner Barrett
Officer of Commissioner Marshall

The purpo.e of the.e .eetings, which were attended by
diftering group. of SCI'. above-referenced repre.entatives, was to
discuss SCI'S Pioneer'. Preterence Reque.t, Which ha. been
designated PP-13 by the Cc.ais.ion. At the ti.e ot these
.eetinqs, no oppo.ition. or co...nts had been tiled with respect
to SCI'S Pioneer's Preterence Request.

Dr. Richard aoy, principal developer ot proprietary Spatial
Divi.ion MUltiple Acce•• ("SOMA") apectrua .anage.ent technology,
upon which SCI'a Pioneer Preterence Reque.t i. predicated, lead the
discus.iona. Specifically, he described the SOMA conc~pt and its
underlying theory, and discu••ed applying SOMA in PCS, cellular and
other operatin9 environments. Copies of the enclo.ed viewgraphs
.UDUIarizing the attributes of SOMA technology were pre.ented durinq
the .eetings.



Donna R. Searcy, Secretary
June 10, 1992
Page 2

Please refer any questions concerning this matter directly to
this office.

Very truly yours,

Jerome X. Blask
Counsel to spatial

Communications, Inc.

Enclosure

cc (v/o encl.): Or. Robert M. Pepper
Ms. Charla Rath
Mr. Byron F. Marchant
Mr. Stevenson Xaminer
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SPATIAL DIVISION MULTIPLE ACCESS
PERSONAL COMMUNICATION SERVICES

.' .'

,
.' ;' #. ......~~../,.,t., ~:,.:o::< .,' .," .... ..,'

~ J' o ••.-.,;:..... . r' .... . " , "
:. ~ .. ,' -e(,.t,~ .. ,: .1'-,:"..... , ...... ,,' ..

. . , ,
.' .'

, *

' ..
....... " . ~ \ . .' ~"

.0

.' .... ,
" ,.

.,.

•f j:

,./b,.Rlctiard Roy·
. ~ .. , ;.;;:.<.. ~.

,
..

O. '
•

.' 0

.".. ." ..
", .....

Spatial C~~c;";ons~ t';;~:
[415J 72$·5698 \. :
[206J JI2~1'JO:i \ j,:: "', A. ,i'IO; "

e1tt4il: dk""isliilfifor4~,iiiiO :"'~;";l.J "t '-! ~.,' '..,,-
",......., -; ,,'---',

/ \! ~ I'

\>:',.-()k\._~;:)Do,,:;;<1t 1

( '1f I' 1
\ ' j~ ~ i
" ""1" ,"~_...: ' ...u.__'



..
SOMA AND WIRELESS COMMUNICATIONS

INCREASING CAPACITY AND QUALITY

M

• In major metropolitan areas, current demand for wire-less
information transmission exceeds capacity.

• Most projections indicate exponential growth in demand over
the next decade or two.

• There is only a limited amount of (frequency) spectrum
available, and there is a limit to the amount of information that
can be transmitted over the current (and future) channels.

• Proposed concepts for handling increased demand such as:

o decreasing service area per base station and adding more
base station. (microcells) are costly, involving increased
hardware, maintenance, and lease costs.

o changing modulation format from analog to digital allowing
exploitation of lource coding/compression techniques are
costly and incompatible with current systems.

• A technique for Increasing capacity is required which is:

1. compatible with all modulation types, digital or analog,
2. modular and therefore easily expandable,

3. and reliable.
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SOMA AND WIRELESS COMMUNICATIONS

INCREASING CAPACITY AND QUALITY

THE QUALITY PROBLEM

• In major metropolitan areas, the RF environment is harsh;
signals to and from mobile units are subject to Rayleigh
fading and specular multipath which can lead to
intersymbol interference in digital transmission and signal
drop-outs in analog transmission.

• In suburban and rural environments, terrain effects (hills and
valleys) can cut-off service to large areas.

• Little effort is being expended currently in the are. of
improving signal q~ality other than digital encoding which
increases b4ndwidth requirements in the absence of·
sophisticated source compression techniques.

• Cellular solutions to the capacity problem will lead to increased
int~rference .ven with reduced transmit power levels.

• Signal strength, currently the major factor in determining
efficient hand-otf strategi.s in cellular syst.ms. can vary
significantly leading to a sever. hand-off problem where
mobile units are assigned to inappropriate cell sites and
cross-talk results.

• A technique for improving quality is required which is:

1. compatible with an modulation types. digital or analog.
2. compatible with proposed systems for increasing C8P8city,
3. and reliable.
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SOMA AND WIRELESS COMMUNICATIONS
INCREASING CAPACITY AND QUALITY

• SOMA (Spatial Division Multiple Access) is essentially a smart
sectorization technique that locates and tracks multiple
transmitters in the same channel (e.g., frequency band).

• A computationally feasible solution to the normally complex
task of tracking multiple cochannel emitters is employed.

• Instead of trying to pack more information into the
exponentially decreasing amount of (frequency) spectrum
available, SOMA opens up a whole new dimension, space!

• SOMA is a technique for increasing capacity and quality
which is:

1. compatibl. with all modulation types, digital or analog,

2. modular and therefore easily expandable,

3. reliablet

4. and realizable!

• Though compatible with the cellular concept, capacity can be
significantly incr.ased without involving more bate stations
==--·increased maintenance and I••se costs need not be
incurred.

'i

CONFIDENTIAL... ......T...'.·'



,.
FREQUENCY DIVISION MULTIPLE ACCESS

WIRELES$ COMMUNICATION SYSTEMS

Frequency Division Multiple Access Communication
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FREQUENCY DIVISION MULTIPLE ACCESS

WIRELESS COMMUNICATION SYSTEMS

FDMA and Cochannel Interference
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• FREQUENCY DIVISION MULTIPLE ACCESS
WIRELESS COMMUNICATION SYSTEMS

FDMA and Cochannel Interference
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SPATIAL DIVISION MULTIPLE ACCESS

WIRELESS COMMUNICATION SYSTEMS

Spatial Division Multiple Access Reception
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SPATIAL DIVISION MULTIPLE ACCESS

WIRELESS COMMUNICATION SYSTEMS
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Spatial Division Multiple Access Transmission
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SPATIAL DIVISION MULTIPLE ACCESS

WIRELESS COMMUNICATION SYSTEMS

Spatial Division Multiple Access System
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SPATIAL DIVISION MULTIPLE ACCESS

'-
WIRELESS COMMUNICATION SYSTEMS

SDMA DOA Tracking and Signal Copy with Severe Rayleigh Fading
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SPATIAL DIVISION MULTIPLE ACCESS
WIRELESS COMMUNICATION SYSTEMS

Compatibility of SOMA and Digital Transmission
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APPLICATION OF SOMA
Mobile Communication Systems

ULA Transmitter Spltial Selectivity

Transmitting Array Spatial Directivity
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SOMA AND WIRELESS COMMUNICATIONS

INCREASING CAPACITY AND QUALITY

REAL-TIME TRACKING AND SIGNAL COPY
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SOMA EXPERIMENTAL RESULT8
Anechoic 'Chamber OF Ind Signal Copy
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SOMA EXPERIMENTAL RESULT8
Anechoic Chamber DF and Signal Copy

TJPF

ULAlArray Gain and Phase Deviations
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SOMA .EXPERIMENTAL RESULTS
Anechoic 'Chamber D'F and Signal Copy

Two Source. Closely Spiced (fo = 1200MHz)
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SOMA EXPERIMENTAL RESULTS
Anechoic Chamber OF and Signal Copy

Two Sources Closely Spaced (fo = 1200MH z)
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SOMA EXPERIMENTAL RESULTS
Anechoic 'Chamber OF and Signal Copy

Three Sources (fo = 1200MHz)
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SOMA EXPERIMENTAL RESULT8
Anechoic Chamber OF and Signal Copy

Three Sources (/0 =1200MHz)

Parameter Estimate True Value
91 64.6° 65°..
82 90.1° 900

..
93 109.70 1100

0.5

. :.•0.".. .. ••. .. ..I... e 0 .'....••••..••• ~ •.•••0.... .••• ••.

1 ~ ~ ..

i 0
.,;
l .,

l
Ii 0 II1 -o.SIlolI+l+ltli r .

.21oo--'-"-'--400~--1OOo 200
TIme (USIC)

Wi

·1"'----------o 200 400 100
11mI (UIIC)

1.---~-1IWC.~3 II!~~....,
~ " ,~

·1 "'"-.....--~--- ........""'----o 200 400
TimI(~)

0.5

II 0
CII
1-0·5

-,... .....~.., ..... , -_... ...... --••••••&. .... ,._ •• ,..



SOMA EXPERIMENTAL RESULTS
Anechoic 'Chamber OF Ind SIgnal Copy

'S ;

Two Sources with Rayleigh Fading (fa = 1200MHz)
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